COVID-19 outbreak increased risk of schizophrenia in aged adults 
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Abstract 

Aims 

We noticed an unusual increase of first-time patients with schizophrenia (F20) in January 
2020 since the outbreak of COVID-19. The aim of this retrospective study is to validate this 
observation and find potential risk factors, if applicable. 

Methods 

A total number of 13,783 records from outpatients in January 2020 were investigated 
thoroughly. Comparisons between incidence of schizophrenia in outpatients in January 2020 
and similar periods of 2017-2019 were made to minimize seasonal influence. Relationship of 
incidence of schizophrenia and COVID-19 infections in China was calculated. Limited 
personal information (age, gender, approximate residence) was analyzed to find risk factors. 
Results 

After excluding seasonal factors such as Spring festival, a positive relationship between 
incidence of schizophrenia in first-time patients and countrywide epidemic situation was found. 
Statistical results further showed a significant increase of median age from 39 to 50 for first- 
time patients diagnosed with schizophrenia which is unusual. Meanwhile, a slight but not 
significant change was found in distribution of gender and approximate residence 
(urban/suburb). 

Conclusions 

Our data supported that COVID-19 outbreak increased risk of schizophrenia in aged adults 
which is consistent with the fact that COVID-19 is more lethal to elders. We strongly appeal 
that public healthcare in countries either with or without infected patients should prepare in 


advance for potential risks in public mental health. 
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Introduction 


COVID-19 is spreading rapidly in the world. In just over two months, it has infected more 
than eighty thousand people and killed more than two thousand according to World Health 
Organization. With a growing number of additional cases being identified in more than twenty 
countries every day, COVID-19 is causing much more public concern in the whole world than 
SARS (Severe Acute Respiratory Syndrome) or MERS (Middle East Respiratory 
Syndrome)(Novel Coronavirus Pneumonia Emergency Response Epidemiology, 2020). 
Although with a much lower lethality, the explosive spreading of COVID-19 is causing 
worldwide panic and sometimes chaos because potential shortage of supplies (e.g. food) and 
medical resources (e.g. N95 respirator and surgical mask). Previous study showed that severe 
epidemic has a negative impact on the mental states of healthy population, causing anxiety, 
depression, and even insomnia(Chen et al., 2006). In a 2009 H1N1 related research, it was also 
found that people's tolerance to uncertainty of information, self-assessment and coping 
behaviors can lead to different levels of anxiety(Taha et al., 2014). Yet little is known about 
what kind of risk to mental health will be induced by such severe outbroke. 

Different from SARS or MERS, the incubation period of COVID-19 could be as long as 
27 days according to situation report No.29 from World Health Organization. In order to slow 
down the spread of COVID-19, many cities and towns in China have extremely strict 
regulations to control population flow. For example, temporary ban of public transportation and 
citizens are asked to stay at home as much as possible. Despite all the benefits of traffic control, 
the notable reduction in number of outpatients we observed in recent clinics is actually a 
dangerous sign. Although we have provided alternative ways to help people with psychological 
or mental problems such as online counselling, patients who cannot see a psychiatrist might be 
at higher risk of deterioration. Once the countrywide traffic control is relieved, the number of 
outpatients will be highly likely to surge. We hope this short summary can provide some helpful 
clues to psychiatrists: if we can better understand what has happened, we can always prepare 
accordingly in advance. 

Due to the large number of patients, unusual incidence of schizophrenia was first noticed 
by psychiatrist from different departments since the outbreak of COVID-2019. In this 


retrospective study, we thoroughly investigated 13783 records in January 2020 to validate this 


observation. Seasonal factors such as Spring festival was considered but cannot explain the 
unexpected rising of schizophrenia alone. Linear regression was used to find potential 
relationship between incidence of schizophrenia and number of COVID-19 infections in China. 
Limited personal information such as age, gender and approximate address (urban/suburb) were 
accessed to find out potential risk factors. Because significant change of schizophrenia 
incidence was only found in first-time outpatients, these findings may also be important for 
general healthy public. Again, we call on psychiatrists and researchers in different regions to 


join together to share data and work together to counter the challenge to public mental health. 


2. Methods 

2.1. Study overview and participants 

As a retrospective study, all records are collected from patients who visited Xuzhou 
Oriental People's Hospital. Records from a total number of 4,982 first-time patients (1,168 in 
2017, 1,347 in 2018, 1,257 in 2019 and 1,210 in 2020) and 44,710 returned patients (8,778 in 
2017, 11,696 in 2018, 11,663 in 2019, 12,573 in 2020) were enrolled for detailed analysis. For 
each case used in this study, a clear clinical diagnosis must be made in accordance to the 
International Classification of Diseases 10th Edition (ICD-10). Diagnostic results and limited 
personal information (gender, age and approximate address) are collected and analyzed to find 
potential risk factors. This retrospective study has been reviewed and approved by the ethical 


board at Xuzhou Oriental People's Hospital. 


2. 2 Data alignment 

Although COVID-2019 began at the end of 2019, public awareness of the epidemic began 
in early January 2020(Novel Coronavirus Pneumonia Emergency Response Epidemiology, 
2020). Data from January 1“ to 31" were chosen to reflect progressive influence of COVID- 
2019 outbreak. Because Spring festival of 2020 was also in January and big holidays like Spring 
festival could have significant impacts to mental states of people(Sansone and Sansone, 2011, 
Beauchamp et al., 2014), data in similar periods (near Spring festival) from 2017 to 2019 were 
used as baseline to minimize seasonal influence. The Spring festival was January 28" in 2017, 


February 18" in 2018, February 5 in 2019 and January 25" in 2020. Data in each year was 


aligned to the day of Spring festival respectively. 

It is also worth noting that before January 10" 2020, COVID-19 caused pneumonia was 
only known as “an unknown pneumonia in Wuhan” and has not gained broad attention. On 
January 20", COVID-19 was formally added to the list of Class B infectious diseases by 
Chinese Center for Disease Control and Prevention (China CDC). Meanwhile, China CDC also 
requested that although in Class B but COVID-19 should follow the regulations of Class A 
infectious diseases (e.g. smallpox and cholera). Thus, the data grouping used in this study is 


also matched with key time points during the outbreak of COVID-19. 


2.3. Data collection of COVID-19 
For countrywide situation of COVID-19, data were collected from the website of National 


Health Commission of the PRC (http://en.nhe.gov.cn, English version available). 


2.4 Statistics 
SPSS 20 (IBM, USA) was used for statistical analysis. Mann—Whitney U test was use for 
analysis of age. Chi-square test was used for analysis of gender and residence. The confidence 


level was set at P < 0.05 unless specified. 


Results 
1. Overview of outpatients 

As a first-class psychiatric hospital at Grade 3, Xuzhou oriental hospital is specialized in 
mental disorders with more than 100,000 outpatients per year. Figure 1A showed the total 
number of outpatients in 2017, 2108 and 2019. Compared with similar periods in 2017-2019 
(see Methods for details), there was an increase in number of outpatients in January 2020 (Fig. 
1B). However, a significant decrease of outpatients can be found in the last 11 days of January 
2020 (Fig. 1C). In 2020, the daily visits in Spring festival (1.20-1.31) were 43% lower than that 
in early and middle January (1.1-1.20). From 2017-2019, the daily visits were 17% lower. This 
suggested that the sharp decrease of outpatients could be a result of both country wide 
restrictions of traffic and the coming Spring festival. To minimize the influence of seasonal 


factor, all following analysis are calculated as the proportion of schizophrenia to the total 


number of outpatients unless specified. 


2. First-time patients increased in late January 2020 

For a total number of 13,783 outpatients in January 2020, 12,015 were finally diagnosed 
and the rest were for counselling purpose. There are 1,210 (8.75%) first-time patients and 
12,573 (91.22%) returned patients. In recent case discussion for outpatients, several doctors 
from different departments both reported a significant increase of schizophrenia (F20) in first- 
time patients since the outbreak of COVID-19. We then analyzed both first-time and returned 
patients to validate this observation. Raw number of patients are provided in Table 1. 

Fig. 2 showed the relative change of incidence of first-time outpatients (Fig. 2A) and 
returned outpatients (Fig. 2B) near Spring festival. Compared with the averaged data from 2017 
to 2019, a slight decrease of incidence is found in returned outpatients. For first-time outpatients, 
a 25% increase of incidence of schizophrenia can be found compared with the early January 
while a 10% increase can be found from the averaged data of 2017-2019. These results 
confirmed previous observation and suggested that unusual rising of schizophrenia in first-time 


patients should not be due to holiday season alone. 


3. A positive relationship between schizophrenia and outbreak of COVID-19 

To further examine the relationship between rising of schizophrenia and the outbreak of 
COVID-19 we collected data of COVID-19 from the website of National Health Commission 
of the PRC (see Methods for details). Figure 3A showed the proportion of schizophrenia in 
first-time outpatients in January 2020 as well as the number of countrywide cases of COVID- 
19. Both data showed a highly consistent trend of change in January 2020, especially late 
January. To obtain a reliable linear regression, the data was further clustered into six groups 
with an interval of five days in a similar way to Fig. 2. Linear regression also showed a good 
fitting with R? value of 0.753. These suggested a positive relationship between unusual rising 


of schizophrenia in first-time patients and outbreak of COVID-19. 


4. Age isa critical risk factor in new schizophrenia caused by COVID-19 


To find out potential risk factors in COVID-19 induced schizophrenia, limited personal 


information (age, gender, approximate address) were used for further analysis. One known 
feature of COVID-19 is that it is much more lethal to elders especially those who have 
underlying diseases (Guan et al., 2020, Novel Coronavirus Pneumonia Emergency Response 
Epidemiology, 2020). The risk gradually increases in patients over 50 years of age and 27% of 
patients who are over 65 are severed cases(Guan et al., 2020). Fig. 4A showed the age 
distribution of first-time patients diagnosed with schizophrenia. An obvious right shift towards 
larger age can be found. The median age significantly increased from 39 (2017-2019, n = 261) 
to 50 (2020, n = 45) (P = 0.011, Mann-Whitney U test). This indicated that age is a risk factor 
in new schizophrenia induced by COVID-19. 

Gender has been known as a risk factor in multiple mental disorder(Riecher-Rossler et al., 
2018, Keane et al., 2006). Figure 4B showed the gender difference of schizophrenia between 
2017-2019 and 2020. A slight but not significant difference (x2 = 0.884, P = 0.347, Chi-square 
test) was found suggesting gender is not a risk factor here. This is also consistent with case 
reports of COVID-19 in which no gender difference was found(Guan et al., 2020). 

According to official reports from China CDC, by the end of January 2020, majority of 
COVID-19 infections are found in urban regions especially big cities such as Wuhan. Much 
less cases were found in suburb areas where population density is low. To examine if residence 
is also a risk factor in schizophrenia induced by COVID-19, approximate addresses of first- 
time outpatients was investigated. A slight decrease of urban visits was found from 40.8% 
(2017-2019) to 35.29 % (2020) (x2 = 0.367, P = 0.545, Chi-square test). This change could be 


due to strict traffic control in urban areas. 


Discussion 

Previous research has shown that major crises and disasters can cause people to experience 
negative emotions such as anxiety, depression, and anger in short term (Kane et al., 2018). 
Long-term effects include suffering from post-traumatic stress disorder, depression, phobia, 
obsessive-compulsive disorder, and substance abuse (Inoue et al., 2019, Reifels et al., 2019). 
Although the effects are widespread, these mental disorders have relatively limited impact on 
patients’ social functioning (Razzouk, 2017). This retrospective study unexpectedly found that 


COVID-19 was associated with an abnormal increase in first-onset schizophrenia cases in short 


term. This may be a dangerous signal because schizophrenia belongs to severe mental disorders 
(Organization, 2017), which seriously affects the social functioning of patients. Although 
pathogenesis of schizophrenia is still unknown, stressful events or environments may lead to 
deterioration of psychiatric symptoms, which may be related to poor susceptibility to stress in 
early stages of schizophrenia (Horan et al., 2005). Abnormal or even anti-social behaviors in 
recent news reports has set off alarm bells for us, and it is urgent to pay enough attention to the 
incidence of severe mental disorders. 

It has been found that severe epidemic like SARS in 2003 could result in sharp rise in 
suicide rates, especially among the elders (Chan et al., 2006).Possible reasons include the 
collapse of social networks and difficulty to obtain medical services. As mentioned earlier, 
COVID-19 is also known to be more lethal to elders, especially those who are over 65(Guan et 
al., 2020). These findings all suggested that aged people could be mentally sensitive to the 
outbreak of COVID-19. Our results showed COVID-19 outbreak increased the risk of 
schizophrenia in aged adults. What’s even more concerning is that since the outbreak of 
COVID-19, the daily life of many Chinese people has been totally changed. To slow down the 
rapid spread of COVID-19, many big cities have shut down public transportation or even 
private transportation (e.g. Wuhan). When urgent crisis (e.g. SARS, Fukushima Daiichi and 
Chernobyl nuclear disaster) happened before, only a limited number of people were affected or 
social isolated which still caused a series of mental abnormalities such as alcohol abuse, 
depression and post-traumatic stress disorder (Morita et al., 2015, Pearson et al., 2013, Bromet 
et al., 2011). We have never heard or foreseen a situation like today: millions of people are 
restricted from going outside to minimize risk of infection. Please keep in mind that our study 
only investigated unusual change of schizophrenia in the first month since the outbreak of 
COVID-19. We might face a more serious condition in the near future because nobody knows 
how long will the epidemic or strict regulations lasts. 

Another issue that is very different from previous situation like SARS in 2003 is that the 
whole world has become an information society in the past 20 years. Even if you live in a city 
where only a few or no infections were found, rapid spreading of COVID-19 could still 
mentally affect you through various kinds of social medias. Uncountable news and information 


are generated on Internet every day and almost everyone has a smart phone to obtain latest 


updates of COVID-19 through social medias (e.g. Twitter, Facebook and TikTok). While timely 
and transparent information are critical helpful for stopping severe infectious disease like 
COVID-19, too much information might also bring a heavy burden to the nerve of each person 
especially after weeks of traffic control. This could also increase the risk of severe mental 
disorders such as schizophrenia. 

Finally, please also be noted that Xuzhou, the location of our hospital, has about 8 million 
population and only 23 were confirmed infections of COVID-19 by the end of January 2020. 
If numbers of mental disorders are already jumping here in Xuzhou, what will be the situation 
like in Wuhan, a city with a population of over 15 million, of which nearly twenty thousand 
have been infected by COVID-19. While nobody can answer this question at this moment, 
everyone especially psychiatrists, should be prepared with emergency plans to avoid mental 


hazards caused by outbreak of COVID-19. 
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Figure 1. Overview of outpatients. A. Yearly outpatients from 2017 to 2019. B. Daily visits in 
January 2020 and similar periods from 2017-2019. C. Daily visits in early (20 days before 
Spring festival), middle (10 days before Spring festival) and late January 2020 (Spring festival). 
Similar periods: 20 days before Spring festival (1.4-1.13 in 2017, 1.23-2.1 in 2018, 1.12-1.21 
in 2019, 1.1 — 1.10 in 2020, 10 days in total), 10 days before Spring festival (1.14-1.23 in 2017, 
2.2-2.11 in 2018, 1.22-1.31 in 2019, 1.11-1.20 in 2020, 10 days in total), and Spring festival 
(1.24-2.3 in 2017, 2.12-2.22 in 2018, 2.1-2.11 in 2019, 1.21-1.31 in 2020, 11 days in total). 


Data in 2017, 2018 and 2019 were averaged. 
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Figure 2. Relative change of incidence of first-time patients (A) and returned patients (B) near 


Spring festival of 2017-2019 and 2020. Incidence is the proportion of schizophrenia in the total 


number of first-time outpatients. The relative change was calculated as the ratio to the first data 


point (in percentage). Data was aligned in the same way as Fig. 1C. 
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Figure 3. Coincidence of unusual increase of schizophrenia and outbreak of COVID-19. (A). 
Change of incidence in first-time outpatients (left Y-axis) and the number of infections with 
COVID-19 (right Y-axis). Data was aligned in a similar way as Fig. 1C except with an interval 
of 5 days. Please be noted that right Y-axis is logscale due to the explosive growth of COVID- 


19. (B). Linear regression of schizophrenia and outbreak of COVID-19. 
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Figure 4. Risk factors in schizophrenia induced by COVID-19. (A). Distribution of age. (B). 
Distribution of gender. (C). Distribution of approximate residence. Data in the whole month in 


January 2020 were used. Data in similar periods from 2017-2019 were averaged. 


Table 1. Diagnosis classification of outpatients in January 2020 


Diagnosed Number Proportion(%) 
Total 13783 100.00 
FOO Dementia in Alzheimer disease 66 0.48 
F01 Vascular dementia 29 0.21 
F02 Dementia in other diseases classified elsewhere 2 0.01 
F06 Other mental disorders due to brain damage and 386 2.80 
dysfunction and to physical disease 
F07 Personality and behavioral disorders due to brain 9 0.07 
disease, damage and dysfunction 
F10 Mental and behavioral disorders due to use of alcohol 72 0.52 
F19 Mental and behavioral disorders due to multiple drug 1 0.01 
use and use of other psychoactive substances 
F20 Schizophrenia 3541 25.69 
F21 Schizotypal disorder 9 0.07 
F22 Persistent delusional disorders 39 0.28 
F23 Acute and transient psychotic disorders 56 0.41 
F25 Schizoaffective disorders 1 0.01 
F30 Manic episode 64 0.46 
F31 Bipolar affective disorder 525 3.81 
F32 Depressive episode 3230 23.43 
F33 Recurrent depressive disorder 42 0.30 
F34 Persistent mood (affective) disorders 3 0.02 
F38 Other mood (affective) disorders 18 0.13 
F40 Phobic anxiety disorders 12 0.09 
F41 Other anxiety disorders 1284 9.32 
F42 Obsessive-compulsive disorder 255 1.85 
F43 Reaction to severe stress, and adjustment disorders 40 0.29 
F44 Dissociative (conversion) disorders 289 2.10 
F45 Somatoform disorders 345 2.50 
F48 Other neurotic disorders 44 0.32 
F50 Eating disorders 4 0.03 
F51 Nonorganic sleep disorders 764 5.54 
F60 Specific personality disorders 4 0.03 
F63 Habit and impulse disorders 1 0.01 
F64 Gender identity disorders 1 0.01 
F70 Mild mental retardation 21 0.15 
F71 Moderate mental retardation 18 0.13 
F73 Profound mental retardation 5 0.04 
F78 Other mental retardation 52 0.38 
F80 Specific developmental disorders of speech and 2 0.01 
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